In a previous study by Omura and Osogoe (1951) , it has been shown that in acute saponin poisoning in rabbits, injury to sinusoidal walls opens the bone marrow parenchyma to the blood current and the marrow cells are depleted to a large extent.
Since the mode of reaction of the reticuloendothelial (RE) cells lining the sinusoidal walls in the bone marrow and liver to saponin is still unknown, the present study was conducted in an attempt to study the behavior of these cells in saponin poisoned rabbits.
Materials and Methods
Adult rabbits of both sexes weighing 1.4-2.7 kilograms were used. Saponin pure white (E. Merk, Dar m s t a d t) was dissolved in physiological saline solution in a concentration of 0.1%. In most instances, 3 ml of the solution, or 3 mg of saponin per kilogram of body weight were given in a single injection into the ear vein.
In order to visualize the RE cells and to facilitate observations, 10 ml of India ink (containing carbon black in the concentration of 1.5%) per kilogram of body weight were injected into the ear vein 30 minutes before autopsy.
By this procedure the outline of the sinusoidal walls in the red bone marrow and liver of normal rabbits becomes very conspicuous, as a result of selective deposition of carbon paticles in the RE cells lining the sinusoidal walls. It was further found that the deposition of carbon particles in the sinu-1) Presented in part at the IVth International Symposium on Reticuloendothelial System, Otsu-Kyoto, Japan, May 29 -June 4, 1964. 305 soidal walls in the bone marrow may be enhanced considerably by the withdrawal of 10-20 ml of blood prior to the injection of India ink.
Results
A. Normal vascular pattern of the red bone marrow As a preliminary experiment, a large amount of India ink was injected into the ear vein of a series of normal adult rabbits.
Immediately after the injection, carbon particles are present intravascularly in each type of blood vessels.
However, within 30 minutes after the injection the majority of these particles have been either deposited in the RE cells lining the sinusoidal walls') or adhering to the surface of these cells, so that the outline of the vessels becomes very conspicuous.
In the marrow parenchyma outside the blood vessels, carbon particles are found only in small amounts and in limited areas until 30 minutes after the injection of India ink. Thus, the vascular pattern of the red bone marrow of normal rabbits can be clearly visualized by the intravenous administration of a large quantity of India ink 30 minutes before autopsy, as shown in Figures 1 and 2. B. Effect of saponin on the RE cells lining the sinusoidal walls in the red bone marrow After saponin injection the afore-mentioned vascular pattern, that can be clearly visualized by the injection of India ink 30 minutes before autopsy, undergoes profound changes. Figure 3 illustrates the vascular pattern of femoral marrow 8 hours after the injection. In the subendosteal layer, carbon particles are found diffusely dispersed over a wide area and RE cells lining the sinusoidal walls cannot be recognized.
In the central portion of marrow, the vascular pattern remains unchanged, except marked dilatation of the sinusoids. During the period from 12 to 24 hours after saponin injection, the normal vascular pattern is no longer seen anywhere in the bone marrow, as shown in Figure 4 . The cellularity of the marrow parenchyma is considerably decreased and replaced by the extravasated erythrocytes.
The sinusoids embedded in the marrow parenchyma becomes unrecognizable.
The carbon particles that appear in the marrow are greatly reduced in amounts and dispersed rather
2) This also takes place in the endothelial cells of the large marrow veins but not in those of the marrow arterie.s. The outline of the sinusoidal walls can be clearly seen. x 100. In the subendosteal layer carbon particles are found diffusely dispersed, whereas in the central portion of marrow the vascular pattern remains almost unchanged. The animal received intravenously a large quantity of India ink 30 minutes before autopsy.
Note that the normal vascular pattern is no longer seen anywhere and carbon paticles are dispersed diffusely over a wide area. x100. Fig. 8 . Section of liver of an adult rabbit 24 hours after saponin injection.
The animal was injected intravenously with a large quantity of India ink 30 minute before autopsy.
The stellate sells of Kupffer are rounded up and reduced in number, and the injected carbon particles tend to adhere directly to the surface of the hepatic cells. x400.
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diffusely in the depleted marrow parenchyma. At 24 hours, the marrow parenchyma appears to have been replaced by the extravasated erythrocytes almost completely. Until the 5th day after saponin injection, the distribution pattern of carbon particles in the marrow still remains unchanged.
Regeneration of the marrow parenchyma and the sinusoidal endothelium begins to take place already at this stage, so that the cellularity of the marrow parenchyma is greatly increased on the 7th day. Figure  5 demonstrates an advanced stage of regeneration of the marrow parenchyma and the RE cells lining the sinusoidal walls on the 7th day after saponin injection.
By the 14th day after saponin injection, both the cellularity and the vascular pattern of the femoral marrow have returned almost completely to normal (Fig. 6 ).
C. Effect of saponin on the stellate cells of Kupffer in the liver
The stellate cells of Kupffer in the liver also undergo disintegration after saponin injection. Figure 7 illustrates normal appearance of the stellelate cells 30 minutes after the intravenous injection of India ink.
At 24 hours after saponin injection, these cells are rounded up and reduced in number, and the injected carbon particles tend to adhere directly to the surface of the liver cells, as shown in Figure 8 . The existence of the perivascular space of Disse is no longer demonstrable, as judged by the appearance of the intravenously injected carbon particles in the portal lymph nodes that receive the effluent lymph from the liver3).
Restoration of the stellate cells commences from the 5th day on and has been nearly accomplished by the 14th day after saponin injection.
The space of Disse appears to have been restituted by that time.
Discussion
The present study has demonstrated that the RE cells lining the sinusoidal walls in the bone marrow and liver are damaged to a large extent by the cytolytic action of saponin.
The most striking finding is that the endothelial walls of the sinusoids in the red bone marrow have once disappeared almost entirely and the marrow a) In normal rabbits , the intravenously injected carbon particles instantly appear in the portal lymph nodes, probably after passing through the intercellular gaps of the sinusoidal endothelium and entering first into the lymph stream in the space of Disse and then into the effluent lymph from the liver, as will be reported elsewhere. 311 parenchyma appears to have been replaced by the extravasated erythrocytes within 24 hours after saponin injection.
Though to a lesser extent, the stellate cells of Kupffer lining the sinusoidal walls '-the liver also undergo disintegration within 24 hours and the inject'-carbon particles tend to adhere directly to the surface of the liver cells. It is therefore evident that there is an opening of the parenchyma to the blood current due to partial or complete disappearance of the sinusoidal walls in the bone marrow and liver.
The (Branemark, 1960; Hudson and Yoffey, 1963) . The fact that saponin has a special affinity for the endothelial cells of this type of blood vessel, that is, the RE cells and produces a severe damage to these cells, deserves a special attention.
It is to be expected that other hemotoxins such as snake venoms might have a similar effect.
Another point of interest is the mechanism of restitution of the sinusoidal endothelium which has once disappeared partially or completely.
The present study has revealed that regeneration of the RE cells constituting the sinusoidal endothelium takes place during the period from 5 to 14 days after saponin injection.
However, the question whether restitution of the sinusoidal endothelium is accomplished by autochthonous multiplication of the RE cells remaining intact, or by colonization of these cells from the outside, or by both, remains unanswered.
It must be emphasized here that the process of restitution of the sinusoidal endothelium in the bone marrow after saponin injection affords a good opportunity for analyzing the relationships between the RE cells lining the sinusoidal walls and the reticulum cells in the marrow parenchyma. 
Summary
The behavior of the RE cells lining the sinusoidal walls in the bone marrow and liver has been studied after a single intravenous injection of a sublethal dose of M e r k 's saponin (about 3 mg per kilogram of body weight) into adult rabbits.
In order to visualize the RE cells and to facilitate observations, a large amount of India ink was injected intravenously 30 minutes before autopsy. It has been found that the RE cells lining the sinusoidal walls in red bone marrow and liver are damaged to a large extent by the cytolytic action of saponin and the sinusoidal walls have once disappeared partially or completely within 24 hours after saponin injection.
Regeneration of the RE cells, leading to the reappearance or restitution of the sinusoidal walls that have once disappeared, has been accomplished during the period from 5 to 14 days after saponin injection.
